Selective neovascularization of the retinal pigment epithelium in rat photoreceptor degeneration in vivo.
Photoreceptor cell degeneration in rodents from a variety of causes results in neovascularization of the retinal pigment epithelium as a late stage phenomenon. Even though the vessels within the pigment epithelium arise from the retinal circulation, they can manifest the choroidal endothelial cell phenotype of fenestrated endothelial cells. In order to study the detailed cellular events which result in incorporation of retinal vessels within the retinal pigment epithelium, a morphological and morphometric analysis of the RPE and vasculature was performed in rats. Urethane, given subcutaneously to newborn rats, results in a photoreceptor degeneration but does not affect the RPE, choroid or inner retinal layers. Retinas were studied from rats of 8 to 24 weeks of age, the time period when vascularization of the RPE occurs. Loss of retinal vessels is first seen at 12 weeks, primarily in substantial dropout of vessel profiles in the outer plexiform layer (OPL) vessel bed. There is a gradient of loss from the OPL bed to the nerve fiber layer (NFL) bed and from the central to peripheral region. Total vessel density of the experimental retinas is greater than controls at 8 and 12 weeks. This occurs because there is marked loss of retinal thickness, due to photoreceptor degeneration, without a comparable loss of vessel profiles. The total retinal vessel density decreases from 8 to 20 weeks, and appears to stabilize at 20 and 24 weeks. Analysis of the separate vessel beds shows that this apparent stabilization is due to continued loss of vessels within the sensory retina, and increased presence of vascular profiles within the RPE. Total absence of the photoreceptor cell is necessary for incorporation of vessels within the RPE. Since new vessel profiles develop in the RPE but not the adjacent sensory retina, we speculate that the RPE may stimulate neovascularization of the RPE. A model of the cellular events leading to RPE neovascularization is proposed.